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T +his lectfure we continue
our S%M@gj of a/;c;@rﬁ%mg -f@cwssévy
o on extension ‘o the Euclidean
@f!'faﬂﬁam and on ;@Nm@iﬁ;
testing.
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Fhew o can be «e/i;@mmﬁf ~S o
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of m and n, where ¢ @Mﬁfgz
cre qu”{'@jéwﬁe

To Limd 2 and Y, we woy k
baclk “f“imwéyﬁa tha steps of the
Evelidean algorithin from botton
to fop.

For example, ;] can be shovve

that gcd (22, ¢) = R



¢ = &4 -22 + ¥

2. = 2-8 4+ 6
g8 = ¢ + &
G = 3R

/1/@@ we wse the secomd-lest llne Fo
make 2 %@ mﬂ,éj«@a“% _@“? the egcwation:
9 = g — - c
Nexy we use fle %A;k%w/m%fgme to
“Q?(/ﬁﬁ‘€§5 @ /o Ferms of 20 and g,
substituting Huis iofo He eguation
we've j%ﬁi %mwfmmf;@:

2 o= 8- 10
= g~ (22-2-8)
= @ — 122 4+ |28

= 3. — -2



F{na{’[;y e Lse The Lourth —last line
+o express $ n derims of 6 and 2R,

§&fé5‘ﬂ?’é@ﬂ7 this ruYe ouw vaosi receut

é’?uﬁﬁzf@m:
7 0= 3.¥ — ]-22
= 3. (96- 4220 —~ j.22
= 396 — 3.4.22 — |-22

= 3.9 ~— 1322

Heope's anofher example. I+ con
be shown +hat +he ged of &3 an
25 G e;fmfg |

256 = 4-63 + 4

3 = /5.4 4+ 3



Then we wonl uﬁWﬁwJS froon thoe
§£C@m&gwiﬁ§’f” ff}'zé’} as WC@N@sz

[ = 4 -1-3
=4 -1 (63 -154)
= 4 —1.63 4 1054
= j¢.- 4 — 163
= 1¢- (56— 4-¢3) —1-¢3

— |C -26¢ — G4 -3 —]-63
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L i @}mw@,ﬁ/@) 62 and 256

are V@faﬁwéf} orive  (which just

means Fhat Their jé’gf @fé«f@fﬁ j)



Technically, what we have doue
(s ef;eh%iafgj to Find +he /r/nu/%y)/;mﬁve
mverse modulo 25¢° of the mteger @3.
This fechvigue is essential for Finding
the secret key in +he n(“mfwmﬂ;
used RSA-cryptosystent. (We
omit any Lurther details of +his,)

Privne numbers /f/a o vital rofe
in @@%ﬁ«zf an c“r//v%jrqyfzj, A
prise number s an (miteger > |
which has no facters otbher than
(tself and |.  Se +the First Few
prime Funilbers cre!

2,3,5,7,11,13,17,19, 23,29,



But swuppose that we want Fo
produce Fhe Livst (00 prime humbers,
as a list. Wk need @ @(;@@M’%m Jo
Ao +his.

One such ﬁé&@m’ﬁ?m ;s Adescribed
o the dext book on pp 76—78. e
podity it slightly.

Firstly we write dovwn R a5 fle

€irst prime nuwber, ffter that, we

start? festin "5 e odd tiyi bers frin

3 onwards. The fey idea is that we
try Jo divide e odd number by all
He odd numbers which are less tha
egual fo #hat odd penaber (andd are

f&ﬂ@ﬁfffz@&‘ %ﬁm f)



It we Lind e divisor f{gﬁgg F4h e
%5\9 f&;bfgm @JJ Mwmééﬁ‘“) /& 5"‘710/@ amﬁ
d ec a‘f ave€ "’}L z’? a ?ﬁ /

;iw@m Meumoer s wot
iﬁf{w@.,
We wee /e “é//gwﬁmi variables :
K = desived o, of F?"EM@@

& = the C@wm“ﬁwj z“mﬁ@;g no.

Pooprs s P are the primes being sought
< = the no. being fested for primality
4 = a possible Aivisor of §
{ = the smallest (>1) diviser of 4

Note thal +« s prime iL g A @Mi} ;o
£ =L,

We wuse +he neotaetion
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to mean "’fj divides ¥ (+hat s, 7 /5
ﬁfggvg%@ﬁf’“ o »{)o
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fnecrements after a price s ﬁﬂ@wmﬁf;

— 4 5%@?7% at Q) %’A@Mﬁg@g 4o 33
and Fhen jncrepeats éﬁy 2 after
the prisality testing of the

current value is c:@m//@/@?’fe,;

e j rawnge s from 3 4o ﬂi? }mcrgmgwﬁ‘?aﬁ
by A after +he curremt value is
%‘@S‘?‘@@g as « jﬁ@ﬁ?éﬁ/@ divisor of €
(éw‘?’*ej 5’7&0}%5 fmm“@m@m“%}waj as Sooh
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(which is also the snaaflest divisor of i );

- ;ﬁ% e 4*'%@ curpent Vﬁfm@ ot 7 {wf
i=d (so dhat i fﬁf:ﬁf“gm€>} cond it

il Hew we k@@féﬁ g@@zmﬁshﬂg Lor

Fhe wnext }ﬂmfm@ M bey,

“The ’F@ﬁ@w?éfsj table sbows hoeo
7%@ @fégw‘?ﬁ%m/@ﬁﬁﬁwfﬁg the First 7@&%@

prime nunijers,
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